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S-frS^RfcfcftflfU tt&yjUKiftttdtifcMf&KU 
J? £ U^-^ H ^o-7'i:fl5ieiSf4^ 'J 2 U^y h* £A 

[i*«2] ffi&g 1 ©#'J;a* U-*y 10 

yicjH^T. Bfrge^ | J^i7i'^K> r D-y«, ioi 
u 3? ^ y y n - -j turns. z> fit f b k h k $ 

y. 

#sn&**©KiB«::irr*#'j 5? ^ v-*?- vzfu-zf 

^ H^n— U 5? ^ H^D — :/ 

a - y-fe y h 6 a A,fc:ttR©e* © y n - y & £ 
?!&©# U 3i ^ U*^ F -/D-^^jU— y*, tetf U * 

mfszmzmwizmoisT'rMtzitzxmh&m 

©ffr&^i*. 

snxtaftcDKH^w-r** u * ^ u-rs 1 Fya-y?- 

-^"imifeis^^ u 5? i7 1^^-^ f t £ a-t y "J ^-r X b 
T»8t5ilt, JWESBiiiwy^KliiSESftfcttt* 

#ys*u*3 i F£*ttjr*i8££#r*;i£«:#« 

tr £tf U * ? FtttHfc. 

tM*316] &*ftfc*#U3* U:ty *1u—71fi*f 50 
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yjnc«»snfcMi&i«y * * ury Fyp-ytfiitB 

fi#4* 'J * * F t «7W 7 U y-f XUTttffifS 

lit, fitsB<8/£©#'J ? ^ W^-^ FfcVvf yj 

air* 18 1 c t *4*«^-r*# u 5? ^ ur?- 
F&aiffi. 

;nc«fif$nfca»oKH**ix. fMayjwof'-e&m 

!i«ys*U*yH*fMftaii:«iSl©*«, &i;»2© 

;nrffi^^nfc«^©Eiii<£aistc^'r*# u 5? ^7 1,* 

5 1 H*iW[iEftKaoMEy;i'0«i j -c»»S'a-%iSi* 
^l, HatBy^Kc^^s ntwE# u ^ ^ h yn 
-ytmriBK^u^^ ur^Kt^/N-r yuy-f xr 

cw*^9] s^sfd^^'j^^i^r^Hyn-y^y 
; i/ « it 2 n fc ai © k n t s ffi t= w r * # u ? ^ w ^> 

^H^n-X-^^yOHfrtBSKBi^^T-SBM^n, 

iBy;Ko*TK^# u v-*?- \t&&mz-&2>m 1 © 
isBicDm(fBy;KD4 , T#ii!)$-ttT. ssiBy;utc^}#$n 

[ss^i o] #^s^-5*'j^^^r^h*yD-y*t 
yjt-^ffit^nfc«^roKH^a«»cwr**'j w 
ry h*yp-y^'>yt. wtBS^wst^T^^*^ 
mUBSSc^EBOHtdByjuci—y-^Mr^^Kt. 

y;nc«jtsn/c:«sc©issi$r*r-s.^ u i^ry h 
yD-y^^y©^fB^ic©ESicDBa8By;i'^, Bfltas 

iitrs^u^^u^-^K^tLiS. 
yjn=ff»snfca»©KH*a*t*u. mFtB^Eiii 
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©&* izK&ihm^tf&mzftz z. t tf4#u 

y- 9 Y zTu—^j-v y„ 

K X n - -7*^ y y©miES«©ffi t ¥fT#|6ia> £W 

[«MH] &*g&3*'J J*^b:*y h*yp-y# 

si. 

t, iaBEGaa5©¥aja:«ffifc«iESffi*nabT»«s 
nfc ^— a & uromm * wr k sj$ s n*y^ t . 
i£yjM;:'&f#2n&&*g&£# y * ^ u^-^ kxp- 

»sn&fl«E# u * * u^-? H yp-y tmfEiaiisj-* u 

* ^ u-^-^ h* t £;vr yy ^xsn-s d t^itt 

t. &m&omi<L : $:$iA J -cm^2nz>mi<DW.M. &zt 
a§2©«®t, iMeyjucwfcsnsft^fttt**';* 

S8 * JSHi t . K <k O fit U 3* ? U H 

* we* ik si © mey ;u© * s s * s £jm§ 
u MEy;wc«i$£n*tBaEtf y i^y h*yp- 

X t i&Ett*»# U * £ b*:P H t £ A-f X'J X-f X£1± 

s d t ^mt-f-s* y * ^ i.^-^ k x a-y^y x. 
[gi*>ii 7] &*g&3#y y^u-t^Y^a-y-^ 

Uim : ?-<D±%Mzl\Zf&2ntzrt>\ i rt7>7-lJl5>-ii. ~& 

a> Y^y-i )v^-<D±.n\zmi^nr^w. i <t>nm 

kxp-x tmiumtf*) * ? f t y y y 
•f x$ d t t-r -5> # y * ^ v *y k y □ -7 
^•>y. 
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ffi* : F©±8B»cigJ*$nfcA> KA7>7'f BE 
A'>KA^7-f )V?-<D±>8l>\Z&&m$:&A,T'BtfLZn 

ttts.t^wr-s^y^i't'^-^K^'a-y^-yyt. ah 

[w*^i 9] ^^sfj-s^y^^u^-^Hya-y^ 
mi(Djjfa\zg£w.2ftrcmm<D[z. 

sffit£jy&u mESni<D«stmE9i2ocat«) 

e§Ki©WEyw.€.»»s*T. m&.>fMzum2 
nfcmrE* y ^ ^ v*^ h yp— y t wek»# y 5? ^ 
b^-^ k *A-r y y y-r x^-a--& ct Sr^m t-r-s* y 

it. ^#i2H^iBgsn-5^i.©mMt. mEttft® 

Kiii^^^T•H^^fB^ 1 ©*f6j»C^-pTg2#^n-5^2© 
ffiffit. BtfE^l©ffi@tmrEm2©«Mt©rBll;Eg 

$n-s>^3©m^t^fl:«b. WEmi ©mffitsfliBgi 

b^ Y^tfim^m.mcDWi^yju'p^m^^T, ws 
y;Hc«^p$nfeME^'J b^ Kya-^ts&s 

©«©tHuEm 3 ©m@t©F B 1 t^il«E®#^EPDDb 

y t a ^ y y -r x u & v» mett 'J ^ f u ^ h * 

«8$nfc1gf$c©EHt, MES-Kiiitcm#$nttfB# 

y t> HXp-y*«}#-r-5y;pt^*«-r^^ 
y^^i^^nya-y^^yt, ««»«iK«toK» 

WEy;utfiu*snfciiE#'j ^^b^-^h-yp-yt 

WESt*4# »J * * h* t A-f y U y-f X3-&S^ 

t , ^E6i«# u^t-y h *v\<. y y y-r x ufcw 
E:j?y^^ i/^-?h*yp-y^C)H5Ess^y ^tv* 
^Y^mm^-^^mt. ME&EHfcM^bT^-n-?-' 

^w^fKfr-s* ¥ y -<&*-r«> n t sr#m t-r 

[w*«2 2] ft*a&*Ji?y ^^u^nyp-y^ 
yjHC'gut^ft. «i©3S»i«sit:B«anfc*»©KH 

t, 0E«EBicGB$n-&ieiOttSt. WEtE»©K 
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( 4 ) 



t K JBeK $ fife # U 7 0 V Y 7* P - 7*3=- -7 

T. St&tf'J 7 7 KSWE&KHWiaSBy^f t 

U 7 7 V-*=f- h* y n-7*t b3IEIS?4# u 7 z> v-*=f- H t 

£A-f 7*u y-r xts ;i t *i**t-rs# 'j 7 7 

[ffi$92 3] 3-*&fc.5#U7 7U:*3 1 K7 r a— 7**< 10 

t, K£KHiKE«sn*!Si©*«t» nta«st®E 

n*» 3 ©««t**atRfc»j«*nfc# u 77 u*^- h* 
at. mess i-©*«t(wiffias2o««t©ninrjs««[ 

'J 7 7 H^D-ytWEtWJSU j^i'U*^! 4 * 20 

/wyu^xstsnt AtrEfB2<o«stmrEi6 

»SftfcMf'E# 'J 7 * U'*^ K^o-7iM^U ^-f 

xuftvivtetttttf u 77 via?- K«mey^&«Mt 

y;n:«»snfc«ft©KiSAtr5# 'J 7 £ 
k yb-^y yir. ufcisftf u 7 7 H*»arr* 
iit. «a*«i»i«tots»#U5J^U'*^K*mEft 30 

KH©^KO + €:«H!i*-a-,. iUEy^KftJ^SnfcWE 
# U 7 7 W^-^ K7'a-y tffiEK*4# U 7. 7 l^^ 1 h* 
^W^J^XS^Igt, MEtttWJS^U* 
^ Kavvf^'j 7V XUfc«IB#U 7 7 KXa- 
7> £ ilftEtm# U 5? 7 Kfc»l*a-fr*IS 1. 

»#«tiia t £*rr3 - 1 £#H[tr^* >j 7 7 1/ 

[3B9§©BfflftK9!] 40 
[0 0 0 1 ] 

mW<DJ&-?Z>&ffimn *56W»4, DN A, RNA. 

7°, jtrxc:n*fflt»*#U3i^u*^H*aiftciwr 

•5. 
[0 0 0 2} 

y/AttiawitSttfeHDNAi/^;!/ 




6 

©DNA^O-^iaH*l:K»tJbT@Sl/fcDNA 
^□-7'7U-i5l>(iDNAf7 TWffl lr» 6 n**»T 

[0 0 0 3] 3©DNA^-y7°©^PKfCti, tM^S^ 
t T £ < [£fl! $ nt H 3 U V 7* 7 7 - £ ffl 

v>t, Kaanfc^Ro-tjucKiH-snfcEyijo^'J p* 

-?-Z-i&&-3-o£>!$.?Z>yjm C&*&ffil : Sc i e 
nee 251. 767-773 (1 991)) . DN 

AXD-7"i£SEii:- o— omx^ts^m 

2: Proc. Natl. Acad. Sc i. USA 
93, 4613-4918 (1996) ) 

[0 0 0 4] ^•>7'^@«T^7"D-7'a^#<-r^/2: 
*tC. *~j?±.tZ79 K7^©SI£^fi£U £ 

©y;w^-7*p-7*^@«-r^xj?5fe ; b^$nTu?) (se 

Jfc&ffl : 3 P r o c . Natl. Acad. Sc i. U 
SA 93, 4613-4918 (1 9 9 6)). 

[0 0 0 5] DNAXD-XfyXlCfflt^^DNA 
7°P-7*©@5£*i£tLT, t*^>tTtf->*>©i^^ 
£fiJfflL*:9, Au (&) «MfCSHS*^-LT@^f 
&7Jf£ 0S£3l5iJtlj4 -.Biophysical Jou 

rnal 71. 1079-1086 (1996)), 
^5Xiffii:l^t^ffi m&&.m5 : An a 1 y t 

ical Biochemistry 247. 96 — 

1 0 1 (1 9 9 7) ) , #7X£:mizmifiVtc7?>))V 

(££*&*& 6:Proc Natl. Acad. Sc 
i. USA 93.4913-4918 (199 

6) ) , f^asnxus 

[0 0 0 6] 

mm^m^v^vt-r^mm] dnax«^-©is«# 

fc:IK&TRNAXH-*©Ri»flE*H(*: (f7^) 
lC«^-r-5-tfcfe^©T% RTTIi, *U7 7U3j-5f 
F6H# (?yX) ^ffi±(C«j#Lfcfc©<&^'J^^U 
^ H 7" P - T*^ y 7" 1 0? ^ d t \Z f * . 
[0 0 0 7] «e5feJ$flU, 2©fBin©DNA^7 7'©f^ 

mmtt %m 3&» ^ ft -5 D N A 3=- v 7*©2Sf£ II te- Jf # pa t 

*««l*Ktfj«T*ftHi^*ES*«**. 

[0 0 0 8] -flSC, DNAf-y^WSMT 
«, »l^'>7*«ffitI«}#Lfe7"P-7*{c:#ft©igf^^ 

^tpl»^»*ftraH36«*-5. 7°P-7*l:^LT 
BWfT'2)DNA©S$*i*<ft^t, «Jf$*a^7°D 




( 5 ) 



- -?\z*i ltd n Atmmizttz «fc o tmniifafr 
[0009] m# (?7^) ^fficDg5a*wen 

#4>&^<h> m<flUfcgB?'J(DDNA#g^g5<^7'D- 

[0 0 10] 3 ^-^©^^©EmD 

NA©I££S:**, A-f XU^-f -fef-->3 >©£«©»&& 

[0 0 11] tg3fc&ffi©3^XT#KiIi;^£>©3^£P 
^ti5-r-Sfc*»C«, ttX/tyyT'lZtf til-— y-*-t* 
— l^^fi * 7«S|CD|W|-n57^ SJ»tt"r*&55tf*D , 

^^©^•v7'©&EiiHC«JE$n/tDNA^, 
[0 0 12] *569iJa±BBbfclW«*«|!ft-r*Zt*lca: 

$nfc=b©T, sWMioiawtt. strays** 

A-f 7<J ^-f -fef— ->a >©4>&</^ £«&#'J 3<? U:* 40 
^y^OS-KHKMfiSnfcDNABrK-^ 

[0 0 13] 

[0 0 14] (A) SKi©#UJ!^ WH^D-^ 50 
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U ^-f 'J 5? £ h' Xn-ytsm* U 3? 

^U*^H©«3l«a:*ifi5«>TU4. IfttiO. A-f 

xu ^-t*— >3 >©ji&£±tfT^-5. sfc, 

[0 0 15] (B) SIISt«[ffl-r*±'Ttt, #^Sft* 

nsnstfu^u^K^n— rfj-y-fyz., mtmM 

»*»c«fc 0»Sb$#, 'J 5? £ P^-^ 1 H 

-X£4$S#'J ■% y F*/vf X'J *W 

[001 6 ] I4W# U 3? i7 H Sr^^SISi-r * ©T 

^^ l J5?^l/*5 : -h*^A-ryj^'-fX*$-li, *tCv # 
U ? ^ H y □ — y ZfC0&{ZW<Z>'tf)\<'t'-C# U 

D-^^. DNA#U^^-1f^ffl^fc#3SS0-r^5t 
S bfc d N T P-^gftS Vtz d d N T P £lfc 0 jX^^T 

[0 0 17] m.\Z, mRNA^iyD77-f JHtill©«fc 
e>(C, »4tLTllffiW*a©DNA (cDNA) 

mm-fc&ttrr stu 1 o^a7iai6 om&&*>uz>m 
m.mz&mt£t&mmfrt>fcz>ffiftt'£<D3 ' ^mzm 
frmm <d&m<d 2 i&mnm 3 ^*©*a*^fc-&^ <bti 

)W>&mm*mzjiO&W}2-&T. 

idNTP, X»4*3tfla«d dNTPSrDNA^'J *y 
3' **©a(»»Jffl©ff*0 2*aS755 3'S*t/Wy>J 

U 3< * 1/*^ HXD-^^-r V- 1 UTfrfc 
l>, 3gtt*#Tl 1* 




( 6 ) 



[0 0 18] (C) ;#Ei«^'J5!i'L/tf ^P- 

U 7 7 K --Jt-imK U 7 7 l^y K &A*f 

7' U y-r Xa-e-S ^ <h tt. W&7y ^trffiSf 

7tO±f2©l^-y;^£^i*ai±TA^yyy<y--> 10 
[0019] (D) #'J?i7^^^K^D-^^y© 

•5. r<D*iJ?^Utf HT'D-^'yT'H »/h7:* 

hyy*- h 7 u-f3j«»j« a nfc*«*>s*« an, » 
^ u ? i' i/t^Hyp-y?^ y^icij, §7* hy 

— tf— 3tS:flgW-r2><DT. U— tf-^«S«ffitRS*ffi 
[0 0 2 0] (E) iHU^i'U*? KyP-^fyy® 

- y-fe y h a> £ £ /ut£&M <D y d— y fcffiSafcy 

y;HW»tLT. 7i"J*75 KRlflBiilH*:* 40 
TStfUT^U-^ty Kyn-y<bLT, T^u^a*© 

stt f - 3 Tfi u 7 7 p *y k y a - y 

[0021] ^tt, — pwiswcmrr-stfu^u:* 

y H ya - Zf\i 1 SIT & S&Rttfc < ##t© B W «fc r> 
W^U^t^y Kyn-y^£&-5yo-y-fe>;/ h 50 
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frmmte t m& b , * u 7 * w :*y h y d - y^ -7 

x^Axif-f >©#'J7 7 l^y Kya-^®fi;gs 
ztit>(Dfflm&&m^n\x. ^a— j£a©y 

U**U*y Hyo-yy^y^o^JS^ffttt, tfcfcft 
#j4, 5, 6 

[0022] *»^t«fcn«. Aisicj&UTftKtt&si 
©# y 5? 7 h-yn-^^^mic^ u 7 7 k 

u;wyj ->y;px— 7-)Vt.7p d y-i ><h£Rj£;a-t*-, 
y^ttiaaj^x^y— ;p«t»^-rKj6±j««*iiiiR-r* 

«ttTP«T**fcJ&ftfli"P» 0 , ^ U 7 7 U*y h*y 
P-yf7^@t^*tMTt5. &*©*U7 7 

[0 0 2 3] *»^©-*ric&Htt-r*t. S)6«»t 
#r*y^H9K#:iy;U«K«t<I)S«:a*i;IS«-r*» 

s^wr-2>assc@ffl#'j 5?^ i/*y Hyp-^^65 
# u 5? i^- ^-y k y d - y-tr h & m /otzHM^a 
-zf&mmmztfjuftjmfttm'&v. mmmz# u y ^ 

u-ifSry^yflaffi^.eA 
MiiigsT^ajT?.. -co*gm, A-r yuy-ry-->3 > 

3MW»< . WSSfilKafcDN A«m*«T**DNAlft 
tBfflCD^ >J 3? y 1/*^ K7P-7?7 yS.L^S75ffi^ 

[0 0 2 4] 

[0 0 2 5] (^1 ©HJS^iJ) 0 1 tt, *%^{Cct^# 
'J5(i7l'^-5 i h*7*D-y^-vy©-«a|$r*L. HI 

(a) «^U5?i7U-^-y K^D-y^yTtoMtiUg. El 
1 (b) tt-88Jt*Ht?»*. Jp'J^^U*y h*ya- 

yy->yi ay^^y-y^^&^o, %w-t)m*&mm 

Jb«BatfTf»©«l3&«HiP-r*tt*0/jN^ 

tt«iassnfc«*ttw»4 3&»»is$n*. /hA2©±g6 

CDWDI4 0. 5mmx0. 5mm, ±S6<J:TbR©^OFb1 




( 7 ) 
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\zmz-f. mm. nmrnmuMmmx-h^. ^2 

ttO. 5mmO(sI3^tTx, y ^ftHgEg^fU 
16X16ffl7hUf76i/8bTH4. SP*>, 

2 <D4" 'kte, 1 mmOH^feUT 2 *7ctrES$nT 

[0 0 2 6] /J^2©±SS©BBP©ffiattTa5OllP<0 

*1-Tt— /x-S:t?»tT»o. y;v*»*KLfct*©y;w 10 
«»*«8i:t5ctt»r#4. »*tts»5ta*tt 
let »3tt»*at«:e8»c, y;w*«i*sn«*rt 

[0 0 2 7] 7j?U^^I/^HyD-y5 1 -y7'C0iaiJSgfr 
tt U— !f-i» A ffl Lfc U— if-* A« 6 «S» 

7Xf7^©MItl/T, 4 0 0 nm*5 6 5 0 nm<D 

JMR*^ (PMMA) SfflU*. Ell (a) \Z 

H*U£l», U— if-£»£W— if-**, St3MSI**> 20 

[0 0 2 8] «-/Jx?t2©rtM (/h^OMBOSB) 

SfcJ&K, ^^7'^X*vtc«fcSx^5 1 >y»CcfcO/hA2 

[0 0 2 9] H2tt, sP'Jpti/^^ K 7*0-7*3=-;/ 7* 

Sllfl§J]Sffl{fc£^<D-gBl::7^ U;PS&«AL 30 
fcKI-2 2*, #M2Cfiffi2 1 </hA©«ffi»ffi) 
cgffibT, #/jN7t2©rtffi2 i lziS&7 & *) frm&m 

Alfeti2 3^«?,. fl! 1 ©SHjffi^JTW:, */M*2IC 

**iseatia. kx 2 212. tt^^f'^oiBi 
fls^tt'&L/ftv*^ sang 2 2 ©#-p fov>\ttm.mmw#<n 

[0 0 3 0] 1311 #'JJ!^WH^D-^fy/ 40 
'J 5? * WfP K^n-^fiawa^rtfeftiiwr* 
mtiZ>2 5 6ffig©7*o-7*£*Mrf;5. 
5* **fc7 5ySS3 l SfcOfctfU^U^^Uri- 
&7*P-7*1 0 xtM©7K^»C7i7DK>3 2Sr 
2mM0DjdlflEK**J:'5ICjBd-r*. 3 0»BJ2 0' C 
-fe7 7f';?7G 2 5 K«fc -5 yj|/«ii 
-C*KJ6©7 2 -©Ji^T^U 3* 

7l/:*3 : -K7'o-7*3 0 ©75 7383 li7?DK> 

3 2©7JUyt FS**£j£L, 5 ' *5$K?£t*7i7 U ^ 50 



^2 0 0 0 - 6 0 5 5 4 
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&ifim A $ tlfz # U 5? 7 U sj"^ H 7° P - 7* 3 3 *«» & tl 
*. 5' *SgK7^U^ad»*A3n 

7c*'J 7 7 W? 1 h*7*n-7'$' l 0 /i/M©i8«©*i$i£ 
-2 0° C. 'MJ^ASMMtTTfilS-r*. 

[0031] ¥)vmmmz\t7i7 yju7 5 Kt/v-t 

N, N ' -;*^>t;7.77 U;i/75 K©3 9 : 1 ©S 

&Sc£JB^*5. 0. 0 1 5 %mLm7>^~OL.^tS 
1. 5M h UA&I£ff«i8t (pH8. 5) 2. 5 y L 
(^^DUyh^) . 77U^»£*ALfctf'J*7 
K7"o — 7 ( 1 0 uU) 0. 5((L, 1 5 %©7 

7 U -0-7 5 K 1 . 5 m L©jg-&jgtlC4 0 n M©N, N. 

N ' , N* -7- h-^^^;UX-7lx>^7 5 >0. 5tfL 

[0032] 7y*;u«^si6tt. flt*-*-/?*^* 
zmitL, &mummzMttz>%m<D9&£.*:m<frtt). 

9Ataii> ^Art-r©«»o»±ts&Jh-r**:«> - r* 

[0 0 3 3] KJ6*tt2&«3"fl*-e-£*, /Jn/c2 tC3fc« 
SnyjMfc-f*.- N, N, N' „ N * -fh^^f^X 
?W>f72 >£A^«D^SS*±T©7 p D-7*JCOHTiB 
§SLT:fc£, N, N, N*. * N * -7~ V 7 ^J-)VX.^-V 
>77 5 y*1&XTm.*>\Zrh-K 2 CjBTf* H ttcJ: 
0 . 2433 j; < # ij 5? ^ L-^-^. H 7*n-7*^ >^ 7"i&»^ - 

h% N. N' -*7-U>ti7>7? U^S H. SrjCjgSg 
BS7> J E^9A«:fftJHJ^a«iRt, 7 4"J^**W 
ALitf'J 5 ^ U^.K7'D-7"<i:^?i-&b7c^?6c^P 
S!L.T*^s I U ? 7; F^D-^y 
7*^®fC«TL-T/hA»C3E«-r-5. ^7N^tXtt 
Sft (S7hft) LfcN. N, N ' v N ' -rh5^f 
;i/X^l/>f7$>1r, #'J^77^^K7 r n-7*^y 
^liLT. a^fi*S:IBiSS-&T. #U^77U^ 

H7°n-7^^7'^ffi¥»c^T^^. ttlRWUft* 
^Jr«t0. #U7 7U^H7°P-73 0«3 4 IC^T 

X) 3 5K@5g$n3. #'J7i7U^75 

;UVh'J7 7 7x) 3 5H /J^2<Df»gffi2 1 (/hA©« 

[0 0 3 4] M4it, ^U^7l/^-?K7*D-7'^>77* 

^-fck^K, #'J777l/^-^H7*n-7*^->7"l©Tffi 

(/h7t2<DTgi5^p#'j) a. ««i4 2t)mmt*nz>m,m 

i4 1©4>l:tiSn5. #U^7 7 l'^5 1 K7'P-7'^ 




( 8 ) 



mm (xat) iz^y^^<omm4 3#i9:«sti*. 

K$nx. «i4 2 £««4 3 £<Dm\zm3itfG>tia-£tl 
[0 0 3 5] &9ll,it#*)zin'*9-}*7n-7?y7 

&m ht, 3zmz&mD n AWfirofrSHcjB^fc-w:: 
■Di->Tmwt2>. mi(Dmmmx'it. 8. 7kb©th 
dna? d— yzmmmmu s p 9 2 1 1 u«iaigi& 

IMtTCATG*KI*U CATGffl4il3 ' ?Stb* 
SS£JK)i£T-5) T^J^Lfcl^n-p (tiT- 8. 7kbD 10 
NAW>tS¥<hBSgB) fcttttcttTJB^, 
»Jt3&»8iJ*K*ttlT**it**r. --Xte. U(TK 
*-Ti2?iJS^ 1 , K.tfgB?"J#^ 2 (DZfn — Zf&m^T, 
E5"J#^1, XtfK5U#^2©:/n-:/K:j|fl*||£DNA 

[0 0 3 6] 8B?iJ#-Sf 1 <D:7*o-7 : 
5' TCTCACACCAGCTGTCCCAAGAC 
CGTTTGC 3 ' 

5 ' AATACAGGC ATC CTTC ACTAC AT 20 
TTTCCCT3' 

I35"J## 1 . 2fctfE?iJ## 2 ©yn-yii^ U 5t ^ 

H yp-ycDg&S/jNjt 2 ^CDf&CD/jN 
7<2\Z\Z, 8. 7 k bDNAK)til:ffi?l^t&^y 
a StiS. E5>J#^1, aWEM#^2©7 r 

[0 0 3 7] (SMSfSSSS) tf;HJfftl/T8. 7kb 
<Dt ha*DNA£D — >&ttH»jr«!HWL-C\ 3' 30 
*SStcS2?iJ#^3CDi5^J*^-3DNA (7'^^-) 13 
?>J^^L^DNAS(r>tjl^5 2&ffllc-rs. if**, 
n<D8. 7kbWDNA^MS*Hs p9 2 I ITS 
MIT. W**K, i2?'J#^3<DI£4jlI2J<J£ 

(SRI 0 1) ) TllSntDNA^DNAU^-t' 

[0 0 3 8] ffi?iJ#-Sf3©DNA (7^-) : 
5' — ACTGGCCGTCGTTT— 3' 
gEJiJ#^3CDDNA (T?-?9—) CD 5' *SHfctt, 5 40 

4 0 0 frao 1 CD t h4*DNA?D->$ 1 0 nMCD 
MgCt,, 1 5 n MCDKC 1 3r1iftf 1 0 n MCDT r i 

s-hci (pH7. 4) mmzmmv. 4 oaz 7 h 

<DH sp92II (Pro mega, UK) ^flA 3 7 

ISTDNA^IsliRLfc^, 7M'J*X7 7 5'-t'T' 
5' *^CDU >8S*»St5. m^T"3' *SS*igl 
1*2*15 * *i^fClJ>i£S£WT*KJaJ#^3CD7^ 

(2 0pmol) <!:. EJfl#^3©DNA£ffi*M6 50 
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£^&i2?y#-^4CDKftffi?'J£ftODNA 
^-U3'-7— ) (2 0 pmo 1 ) 4 0 0 f mo 1 
WDNA*rM-iE^*fc»llDb4 0 «Lt U 5-fy--> 

3 WW (TOYOBO) 2 0 m L£8slinLT, 16° 

[0 0 3 9] K?iJ#^4CDDN A (a^A-^U^ 

-) ■: 

5' — AAACGACGGCCAG TC A T G — 3 ' 
|B?iJ#S§-4CDDNA (AjWt-t'J^?-) CD 3 ' jfcSg 

3 1 *«sircD*7^y^— mmmxzn. mm\z&m 

M"CD 3 ' *S$d«Sft&5 3 (x;U*n-*'5 > 1 0 1) 

[0 0 4 0] 7^ y-i^3 >Rfc\Z. DNA0j/rJf CD3 ' 
%.iQ<DOHm&t, @S?'J#^3CDDNACD5 ' *3gCD'J 

ym&tnm&mife-rzKfc-C'&z. z. ^-e^ufe^fe 

tt. IS?iJ#^4<DDNACD3 ' *«s(l U >KST^S6 
$ nt ^ £ «>gE5!l#ff 3 i IB^JS*? 4©DNAH©7 

-f y— ->a >fimz-t>nz>±. dna^m-cds* ^sscd 

'J LT**fc»DNAWfrM©«tS£S» 
jhX#-S. £©fc»|^K:E^J»^3©DNAS.i»AT 
#*. rcD«t-5tcLTPSJL.fcm^SSDNAE6lf)til^ 
$|5 2 &%rmV 0~ 1 nMCDS-ffijggCDia^tUTffll^ 

So 

[0 0 4 1 ] ^Ic, ^Urfja^U^F^D — -JJ-V? 
(Cj;.5DNAKr)tCD^tt5trotiT^^-5. tfU^^U 
^-^ h* 7n-7f y -JiztAUmWi 2 5 OtfL^IW 
$<}2mmCDP$CD?gffl^T#^ 0 

[0 0 4 2] B4fciS-r««4 2*jE«. Sffi4 3£ft 
ItLX, 2.0 VCD® TOOL. 1 08>a»:«tt«:R 

IX. DN Alfrtt-£&/hArtCDy;UtC«Jt U * £ 
K7'a-7'l:/W7'U^XSt5. «@ 

4 2*jEJi, I«4 3fcft«tLT, 2 0 VCD®|ji£l=P 
toL-Ttt/W !/U y-fXLai^fcDNASrM-^iit 

[0 0 4 3] 05 tt. HI C*-r*U^^ 

n-y^^ycDiftf^siKB^-r-sEixfe-g). ^Sr^a 
*5 ott«a»«ifc«koai3tt«iiDNA»fM-fi^»-5 2 

S/h7t5 4, 5 511, S^S?S-5^U^-U=f^^ 
K/n-75 6 (ffi?iJ#^ 1 cD7*D-y) » 5 7 (ffi^iJ 
#^2CDyo-^) *i@^$n€>. ffi3t««DNAWH- 
}g^5 2^"J7-^U)U7= Ky^f Srffljfi-rst. 
# 'J *'J 5i ^ U*^- K^n — ^5- 6 tffl*ia:*SK5>J 

5 8^JtO^«^DNA8lrfr^/hA5 4 ^U^'J 
rfji^P^Kyo-^S 7 tffl*ttt*»K?"J 5 9 
OiiTfcgB&DNAflfrJt^/hT'C 5 4 {C, ^n-e*n6 0 
fJ:3trJ««E$n*. ■?-CDAfeCDM7 , £«^DNA»rH'6 1 




( 9 ) 



[0 0 4 4] Kfc(Dm7l'tz#VZt7l'*^\ i y'o-7' 

6) C, 5 9 4 nmOH e - N e l'-tf-SIWt4. 
U--!f-Hi£atLTBHWlxTt>jat»U j£tfT-«©flB 

3 UMD-^5>1 0 1) A^^f7t&6 0 5 
nm~6 6 0 nm<Dyt i k~$L$i$ %MMZ> 4 )l$>-&mi< 

6 ccd*/7 TtHHST a. 

[0 0 4 5] i6ll ^U^^U^K^P— Zf^y? 10 

*. •H6-t*'rj;-5lC, E59#^l, RZf&Fm % 2 © 
5 7 ££-*{£?#L/fc/h7v5 4. 5 5T"S 

□ -^KStlfc'l^6 1TH 'hA5 4, 5 5T© 
*HJSft6fiJ!HME©l/2 OUAT©«3ttL*»*taan 
0 6K:«, 01 (a) fcBjSL&W U— if— 1 

2 2 u— y 5 — jts i 2 2 , mmmi$MccD%* 

5 12 4 Sr^t". 

[0 04 6] I7H if^)J-ZrV-*3-Y-Ju — -3=5-yy' 20 
&£$Jj£LTf#6ft-5. 7 1 «62?iJ#^ 1 ffl^o-^ 

«#bfc/Mt 5 6 *>6»&nfcai3tt3fift (*B#aa) . 

7 2ttfi5!ltf207 r n-^fij*Lfc/^5 7*»6«. 
6ftfc^7fcf£a (41#3fift) , 7 3 KKB 6 CD/hft 6 1© 

[0 0 4 7] (352 O^Sg^J) *38BJ©7tf >J ^ $ 

2 ©injeey-m, «*s*«±»;:jBjdc-rs. 

[0 0 4 8] @8tti2 ©Sligfcl©^ U 5? £ h* 7 

U—-??-y-77$<0¥-mm (08 (a) ) . RtfA- 
A* W®0 (08 (b) ) TfcS. J^U^i'U^K^ 

□-^^7 911 «ffi*»aE*tt©aMj (^7jcttgu» 40 

8 6) KJ;«5J»J«an-Biaffl€:itf7^*IR8 0©±K# 
U OnWrt©— *lR)TSEiffi**W*ttOI«*tt«^8 6 ' 

3 ^«©S8s 8 1, 8 2, &tfS*ttffll# 8 
4, 8 5£tlTU5. 118 1, 8 2 . 8 
4, 8 5. yjW»»«SnS»» (EH) 8 7, Rtflft 
7Mf.8B# 8 6 ' »4S«ra— ffitc*4. tf)Vi)Wl$LZftZ> 

(KB) 8 7 11 Blt*ttffi#8 6, 8 6' (CcfcDfii 
• Sn4. KI8 7U:, 1 6 EBSStt 6ft*. 50 
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[0 0 4 9] ±IB-*f6](C**. SiStfflUcttSn&ffi 
8 6) Kit #U3(*U*f H^D-y 

8 3 t»wr* u— *f— y-w 

XfflfflJtWilftl'-lf-iAde (0 8Kte0art* 
■f) «l©|«6«i:B«K^j«$ft*. jpffi&Jftffi 
£8-30ggB#»£;tf7XSffi8 0 fc«Mfc£ftfta«£K 

[0 0 5 0] &EB8 7©*£$te0. 5mmX0. 5 
mm, Ef,7.M4i?B# 8 6 ' ©A — A' ^faCHtx-r-S^fa 
©Tf-SliO. 2 5 mm, $&;iM4SB# 8 4 , 8 50A- 
A' ^[S]T'©^tffili0. 2 5mm, li8 K 8 2 ©A 
— A' 2j[p]T© 0 . 1 5ramT^5. BP*>, 16 
KlOt-ij^ 0. 7 5mm©r B 1RS5:*5^>T 1^7clCiB 
B£ftTt^-5,, 

[0 0 5 1 ] #7X*t6 8 0<Zjy^3W»fi!ESftaW»8 

&i#LT, 1 2 0° CT3 0 ftm^- Z.£\Z& 

K>mw\z2m®i'£$:$>z>rzmm$:mALT$>z>. ^©n 

ttJ:tHl8 1. 8 2^7Xi«8 0©ffi^Mt 

£. gttzkttasfr 8 6tt^7n>©M*ic«fc D)K/«;£ft 

[0 0 5 2] JBlO*lfi«tH«fc2aig^St>-3«:a. 
iS*AL-fci*8 7 0»»lc; tf'J^U^K^D 
-7&n7)V%:BjS.-fZ>. BP'S, yjl'WtbTJi' 
'J)P75h ,: eyv-tN, N' -*^U>fcrX7"2> U)P 
7S h*©2 9 : 1 ©ig-&?8c*ffl«-r-5.„ 0. 0 1 5 %M 

mmT> : e-<y&&-£tsi. 5mi-uxmi« (p 

H8. 5) 2. 5yL, 72 'J ;US£igA L/ttf! U * :7 
L-^b'r/o — 7* (0. 2nM) 0. 5(tL, 15%© 
7£? K 1 . 5 u L©jg-aMH 4 0 n M©N, 

N, N ' , N " -Th5/f^X?U>f7S >0. 5 
itzL^JDA*-, N, N. N' , N* -^h^^yVX?- 

bT4o^. N, N, N ' , N* -rh^^f^Xfl/V 

^7 5 > ^rjpxT-r <*trtt*» \z j- v -?ma\zMTt z>. 

«£R*te'S'J'>A»Hft4'T?fT&3-. «Jtt. ^11©* 
M^Jtlnl^lC, N. N, N' , N* -fh7^fJHf 
1/>^75>JW^©K«. flPt. 7i"J)W75K, N, 
N' -^?l/>b^7^U^7SK, SUCjifig^^^ 

u^i7k^ k -fu-zft zu-sLtzmmzmm. lt* 

1KB 8 7 icriST-T*. 

[0 0 5 3] ^^T, ^{tX^^b ($XHt) Lfc 
N. N, N ' , N ' -f h77^f)Hfl/>f7i > 
T, ^U5?i7l-^5 L H : 7'D-^->7"=&*^LT, MS 
SJE&MiSS-tiTfeA^. SJCSc^lSH 8 7 6 fJ^tli 
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ten&zntt.^. mms 1 . 82. 2M^^*5iALfe 

SB#8 4, 8 5 11, ?)i>S3*m%l,tzm-0. 0 5% 
Twe e n 2 0 7jc&fi£T&SLT2S7Kt£K2£A-5„ 
[0 0 5 4] 0911 7 7 U ;Ug£i* A Lfc# U 7 £ U- 

h 7'u-7&mn-£ u 7^ u ^7 5 Ky>£ 
tf-s^^^B^-r^giT'S.?),, 5' *mz7=. / in 

0 1 £3f^L;ttf U77b:*-^K7D~-7l 0 Oi, N 10 
-7^'jn + ->^^yM5 h'l 12 tZPHSTKfc 
£-g-T, y;^jSST*7i"J n^-># "J 3? i7 H7' 

n-71 1 3zm%. mKDnmmtmmizvT. 1 1 
^$n^^ , J7;i'U;u7 5 kwh i 4%mz>z.±:tf-c 

[0 0 5 5] £©«l::LT|ISSgLfc#U7?l>-:t^F7 20 

tajK-^TSK^-r-S. H^te?rSlcD^M#J£imM<0*>© 

gp-£, 8. 7 k b<75t hDNA^ D — 
Rg»^H s p 9 2 I I T^J»fbM7t^Lfe»f)ti¥*tt 

^ mm.\^\ e>mmm\z'&-Drc) tux, iB?!is^ 

1, &tfgBJiJ#^2©7n--7£:ffl^T, ^nicffl^ 
[0 0 5 6] ttfftgffil 0 0 uL&f-y^ZffiT-rz 

m7kvkmtt8 6, 8 6* , tfjiT-mffitfrnfrnn* 

&CD3H18 1. 8 2 , RZtmfc&fflft 8 4 , 8 5 It <fc 30 
9. 0 8(C^-r<t'5(', Ii^?S«8 8©«te>^fgc7c* 

^fttuxviniifi<, y;u8 3j)mmmmzfc±izmm 

li8 15ftitLT. 0. 5VCDfyjl£EP 
in L K^4> <d D N A M- &«a&M K i 0 V 
iti £ -a-/ W 7 U ^-f -t*- -> a > £ff ?*«£ -3 „ mi o^sect 
ti^mtr, 5®&$\zmMcom&zm®i®®&x.T{m 

felitf4SS8 8^cDit^^$nfcDNA^H->&y;U8 3 
4> T**£l!lj£-1±3„ MfficoMftiCOty&z.te, 0 8 1CH7HL 40 

^-Iel«5e>*3#fri 0 0^031^0 
[0 0 5 7] ^<D&. -fe;^#^j5t^L. Mfc, 118 
2£IE®, 8 1.$tlilT, 0. 5 V<7>m^£EPJDb 

Ty>tfflfsiSD n AWHf&mnmmzj: o £ 

*&£tS£-fc*\ II:. mWhTrtyW^y KOllt/iS 
/Wyijy-fXL^fcDNAigiJtJiST^ 
©^TLTc^U^^l/^-^h'^D-^^^l' 5 9 4 n 
mCHe-Nelz-if-^MLtl.. 5§T -52i7fc£ 6 
0 5 nm~6 6 0 n mCO^mWt^>MM7 4 )V5> — & 50 



(10) *&W\2 0 0 0 - 6 0 5 5 4 
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Il/T, #U 77 l/^F 70-73^ 7©±S5^;S; 
iSMCCDA^ ^TatS'lf -2>„ U±<Dffil&lZ£ 9 , 

m 1 (DnffimtmmzmmDNAmK-zfe'diT'gz. 

[0 0 5 8] m 3 WHSSW 110H tig 3 cD^Jf^J 

u 7 7 v*?- \ i 7n--??yj , <Dmi&Z7K-?mwm 

(MS (a) CO A -A' SfiM\ZKlfc-TZ>) T*$>-5„ 01 

0 iC^Ttg/iKTtt, m 2 ©306^X1^ LfcE 8 \Z*? 

TWi^StlSSBfr (EH) 8 70#KiaiC«, 7*b7 
<*-Hl2 6#J£/££n, iElX, $61*11 
5:^bT7*h^-1 , t-Hl2 6 <D±g|?lC^©^fitg 

BI 1 2 8^^SnT*5 0. &JHIS;fBlil 2 8<DB&K# 
U7£ (DNAT'P-7') ^IS^tl 

-5. &P^«Blil 2 8te&m2nZ>%Ly£ft<D?£iK.®.3L& 

m m £ & a* > k ax 7 -t ;u7 - 1 l xt^ffl-r -5 . 

[0 0 5 9] ^2©*Sg^J<*:l^1tirUT, EHOir^-T 
W.ffi8 2 $:IEffi. m®8 1 i&ftlilX, 0. 5VCD1 
I?- ^ EPiQ b IS 8 S^CDDNAgfrH-^mMaiijlCtO 
y^8 3 ^l'^ffi)$1i-A-f 7'J^-f -bf-->3 >$rf7^ 

0. 5 VW^^EPftDLT-T-'^S 3 "f^^KlSDN 

A^jt*«mM<i!ifc<kDy;u8 3^6i^tti$-a-, 

SJ^©^7Ufc#"j5?^b^-^h*7'a-7'^^7(c, HI 
6 lZ7f;-fffil&£;mmzl,T. 5 9 4 nm©He-Ne V 

[0 0 6 0] &t%m.yt$:&mwco&7* h?^f*- k 

1 2 6 tCfcD^tUU. ^7^- h^t- HlcSSn^SzS 

-^5 > 1 0 1 jJ^^T-S^TfeU 6 0 5 nm~6 60 
nm©7t$-aja-r^^^*M l 2 8$rilbT, #7* 
h^-f^-- K 1 2 6KJ:D*lttJ£tt-5. W±©m^{-«±: 

o, f i m2<D^mmiimmizm^r)hSAm 
[0 0 6 D (m4©^s6w inn, m4<D^mm 

(0 8 (a) <D A- A' WimzttlfcirZ) SI 
1 lr^r«l/i£X«, m 3 (D^^JTUJW Lfc# 'J 2 ? 1/ 
^H7d-7^^7©«|j«1c**UT, &Jpy&*gll 2 

8<D±gBtr. sir, lefts (s^-fr-f) zftisTmwn 
mi 30 ^j^-r-s. s§^«ai non a 

\Z^^)7 9\y^\ t 7'u-7' (DNA7"D-7) 

[0062] mmmmi 3o^tiiL, ii nc^-r 




( 11 
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118 2, 8 l^iEStLT, 0. 5 V©m#£EP})0L 

&^t. s^mai 3 os-mtu si nzm-rmm 

8 2, 8 1£*H$<hLT, 0. 5 V©®#£EPflaLTy 

;U8 3 4 j ro*5jSDNAKM-^@^,Scl4ir«toy;U8 3 

otDNA|r)t^4t§. jfB^miSl 3 0, tt« (8 
1, 8 2) ©«tt©«J»*.tt, HI 1 lCHSl/ftUfflt 10 
*«*^*?ft ttfj-fyf) iCfcOfTfcS. 
[0 0 6 3] KJS©*7Ufc#'J**U*?-|*:/a-:/ 
^yy'\Z, ffl6iZ*;Tffil$.tmm\ZlsT. 5 9 4nmO 
He— N e If— *8g» L-, ^-T-SMTt^S-Eiiift^ 
■BSiiiTSiltW:, *3©*«S«a:ra*T**. fib, at 
ilifll 2 8 RtfitHJlfUS 1 3 0^H& 

7* h^-r h 126 iciiotfcassns. w±©^bk 

K<fc9, ffl. SI2, JB3©*««i:BI«KBMDNA 

[0 0 6 4] (^5<0*IW) Ell 2 tefg 5 ©*i&t«J© 20 
^ l J?i7l^^-5 L K7'D-^'5 1 >y7 p 7 9©¥M0 (El 1 2 

(a) ) , RtfA-A' 8frB50 (012 (b) ) 
•5. SI 2(C^-r^fi£T«, #2©*M5«T«WU&H 

8 iCTKTtf "J ^ ^ K zfu-zf^y zf<omtiuzl&» 

T, MIC. ^'J/^ UJl'T'S ^^8 3»^Sn5§ 
Kiffi8 7©*£^»;:^jE£n£,£»Il 5 0 mffifc 
0. 15mmX0. 15 mm) <h, S-EiH 8 7 (Df^mz 
B)&-£n&W.U 1 5 0 1 5 2, 1 6 2 (^t 

i£ttA-A' JlftTO. 1mm, A-A' ^falCfltJrr 
S^lfilTO. 15 mm) £)&*E«£ftS. 1 5 0 30 

©■t'-fri:, /Smffil 5 2, 1 6 2©6-*4>£tt, A- 
A' J5$)T\ 0. 1 3mminTU4. Mil5 0© 
jffl»<fct>j£<r»teH©KH8 71C#U7^U;UT5 K-JrVU 
8 3d^li£$nTli-2>. 

[0 0 6 5] 012 lC^-r«fi£T«, agitm^^EPSD-r 

^.«*5 0i3, ^m^m^ma-r^z\tiz^<r). k^d 

NA^U 7^7 ij;P75 KrtlCagAb, gt$]DNA£# 

U*^ K 7u-zf£ < A-f 7'J ^< 

»»««#£fl!V>*?iJ.6tt, *^#«?k:<fc-5;tf;*.©fg£ 40 

[0 0 6 6 ] li^DNAig^JgiBE^'J^V^KX 

a—zf^y ymm\zmTVx, usi, 82, 15 . 50 



) ^12 0 00-6 0554 
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2 , 16 2, 'J 7£ ij )17 3. V*f)V1fi. K»DN 

i?Stt©«^8 1 <h©l?fl, 3fc^*« 1 5 0 t»tt©« 

M8 2t©r«gic, 2 mhz. 5 0 vwB^is^Enijo-r^ 

m8 1RL^«^8 2*i^ffil 5 0 t|Rj^oT»» 
-©&», SWDNA^VMJ y^XlCSJt^tlT 

^-g>#u 5? ^ h^d— yfcA-r yj ^-r 

Xfc«#U ^fcDNA^SIiMtob**^. 

#U ? £ U:*^ KXo-XtA-f XU rJf-f XUft^DN 

A#^£|S$5>s-f37c«>, ^iI15 2ilffi8 2t© 

ra, x\t&nm 1 6 2 tmrns 1 t©r B iiciSJijSffi^-5: 
[0067] mm 82.81 ©«$ «, -^-n-enas 1 

5 2, 1 6 2©g$ <£9gl^7c#, m®8 2, 8 1 ©i£ 
« J: 0 fctttt 1 5 2, 1 6 2 (0iB«O*Tr«**«3&»* 
< & 0 , h U >y ^^.©^tCA-f xu y-r xuan 

TffiftSnTl-^DNA^fll 1S1 5 2, 1 6 2© 

*isn:»iii/T. *u7^u*7 5 Ky^etttu-r 

■5. 

[ 0 0 6 8 ] m 5 (Dmt&fflT-ii, Ml 377 -V s **© 
D N A iCfflffiW^C 5 0tlfi©# >J 5? ^ K Xn- 

X$rH^LfeSKili8 7 $rffl«f -5^ lit^i: LTM 1 3 
77-y. S^AyDNA^fflLT, (DM13 
7 7"^Ps t IT^)Wbfc«lC, 3' *S«tC^7tfe 
iCy-5*HLfcdUTP$5'-=tJl'Tt*^ 

OfxDji*-, ^Tt^iffi^tl^Ml 3 7 7-yt, (2) 
(1) k.WM\Z\sT. 5A^DNA^Ps t I-C^J^fb 
tcmz. 3* *iSlC^fe^Cy-5^SBtLfcdUT 

-if*fflUAc#fiSJ«:tC«fcOmO^^, *3tt«IUSnfc 
7AyDNAt^iiSL,T, (1) t (2) tlC^P 

[0 0 6 9] li^ig^}g?S$#'J5?i7U-5i-^HXP-^ 

^y?<Dmm\z mitt,. &nmi 5 0 <h^tt©m«!i8 1 
torn. 1 5 0 £@t#;<Dm.M8 2 t©raic. 

2MHz©m#^2^f B 1EPUnbT, Si^DNAS:#U7 
77'JJl/TS h'^^lC^^fc^, ttil6 2tlS8 1 

h<Dm\zmmiz 2 mh z ©m#<& 2 4j-^w»a-r«>. #u 

5?^l/^KXD-^-v^SSS^^Lfc», sic. 

8 2ttll 5 2iKDm\zm&\Z2MHz<DmR$: 
2 ^r^ffilJPbfc^tC, ^ U y. 9 U*^ K Zfn-zf^y X 

[0 0 7 0] ^U^^l^^^FXP-X^-yXWIHlS^C 

i5t^ffi^^fcbfe^^. m.®m<Dm\ztsn-ji ; 7 7,itm 
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«. M1 377-yi*©DNAI:«1i(«ft; 

5 0 IlftO* U ? ^ U h - ^issntE 

ai#ift«j: o t>. 100-300 m&\,*&>mm-cnm 
[oo7i] ei i 2 t*-r««*ne«snfcsi?u * ? u 

l/ft^ofcDNA^f ^^7? LIST'S H y ;W*> ?> *g 

-T-ScDfCfeWSiTfc-S. 20 
[0 0 7 2] fcfc, KS 5 ©^^©flt/SKfc^T, £3 

1 2 8CD±gBfr, ^l^^l/TSKSIl 3 O&m&L 
IT, i§?Jl«ffi 130*012 tr^"Tffi« 1 5 0 £ IT 

[0 0 7 3] <a6-©*Jg«I) *»«©#U3l^U*^- 30 

if— -> a > lC«fc t> tjttET# a D N Afirtt&KiHMi fc 0 -y- 
7*pmo 1 Z\<DTctb. &g.W\Zffi&2ftfzD 

NA£|hJJKLT, MtCPLt^tf^ff^^^.t^pTtg-r 

•5. 

[0 0 7 4] S13I1 tf 40 

mtm i 'j 5? i7 v-t^ h r/n-^v t 

-r-S)»fffiSTfca. £ 6 ©SfcMMflTtt, SllCO^ffi^Ji 
tH8. 7 k bCDt hDNAi7D->$r^J^g# 
*HSP92 I I T«WUT»)fcWH-Sfctt»£*r3. 
E?U#*|1. 2©#U;*^:*^K7'a-:/£g5£l,yt 
Jp'J^^U^H^D-^^yi (HS) Srfflt^T, 
E?'J#-if 1 , 2 ©#U 5? iz KyD-^fcffittMfc- 
WrJf £&IKHCJiii£-f -5. Bi 3©±^lc^-T6 0 fcL 
#KH $*lfctt»«:5?-r (0 5©TSBtjK 50 
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-re o <hi*]t;T<fc-5) . 

[0 0 7 5] Ell 3fc^-r«t^H, £ 6 ©H;6S#iJ©gi@ 
©«J5fcTtt, ^UJi^UtfHyn-yf-^l^E 
15 4, 5 5K, 2 0 0©*Si6£3;-*£l± 

«»*©+tt5 l J-2 0 0B, #'J^i7l/^^K 

^ br^'J-2 0 0©5fc3g«, 16X16 CD "7 h U 7 ^ ^ 
tKKSUaT&O. l#©**tf7'J-2 0 0# 

»JCUT*«T*4«f"5IC*-3Tt»*. IPS, ^^tf 
5'J-2 0 0 ©^©tf-kte. 1 mm©F<aPB£*s^T 2 

^TcKiessttT^s. s-^tf^y— ©rtssKtt, m 

Si$jcl&#{ftHfi#:<!:LT, T = 4. 5%. C=2. 5%© 

[0076] s+^tr^y-©— sax^r tf^y-rtSB 

LT&K). fr**e5'J— ©fl&WT?** tf^'J-rtSB© 

#'j7^y;KF5 Ky;wi»«-r*««2 0 4t, a® 

4 3 t^r^T^SrEPSPX^-S,, 
[0 0 7 7] ^'J^^U'^^KT'P-^^^fC^^ 

-?U—-?=f-y :/©iaS*<-h#U ^;l/-7 h I) 3 5 

lZfflfe2nT^%tf<) 5 6, 5 7 

t/W •rU^-fXLT^*EyU5 8X«5 9 £JtODN 

[0 0 7 8] H2 0 4£jESiL. fl4 3 5tlt 
bT, &^^tf5'J-rtg|5©y;Vi:#U?^l/^5 1 K-7 r 
□ -^•y^©#EHifctt. 10 0 V/c m©*^ASHi 
JOSnTiiO. ^L^DNA^rH-^S-Ejlffi^SiJ^© 

^^tr^u-jc mfiixmm \z&m-tz>. mmm\z 3 0 # 

Sft3©T. 112 0 4iCj£l^«T. ^^tf^y-tc 
nTWcDNAl)t0U--1'X^5ii^Tt2 1 . S 

±ie©-S7t©^ajiisiw$-&T, &Kiii(cM{Esn 

TV^cDNA»fM-$-y--rX«5JC» «-mLTlHliRT^-2>^ 
[0 0 7 9] (£7©^8£W K\Z. *\MvV-7V 

-mn-^mmmt, %2<D$mm (is) , £3©nj£ 
«v (010) . ^Aommm (in) , £5©^ss^j 

(012) ©#|§SS^JtC^-r#U5?^l/^K^D--/ 
^•^y? 9 t*ia^t)ii-fc%7©|IS£^J©DNASIrn-^ 

isi«-r*s«<z>«i[aaz«bfp*Kwr«. 

[0 0 8 0] 01 41J, t7'J-Tl/-*^aci!)g 

«t^5©^s£^ (012) tzm.-&i?ittzm7 (dmm 

««DDNAWM-*®«ra8«0«fi£3ft«»ff*BlK-r 

#Kiii8 7©#y ^^i^^h-yo- 
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X^SSLfcXJUv h y 7^7 8 3l:lt #y;*27 U^r 
&EB8 7©4><i><h. 1 6#©#*-f fcf^'J-©— ;£© 

2 0 OCO^feiffiCO+'L^O. 7 5mm©r B 1PjS^i3l^T, 
188, S^PTh'J^f^SSCSSUT. l^Tt 

[0 0 8 1 ] m6©gli£0iJ£|H|«HcLT, *fl-S§57>X 
£^T*'J ^L^FXn-X^-.yXg 7©S®£ 
^tti£J!8MLTjQgfcLT. Myj^-fXLT^^DN 

C, U1 5 2, 1 6 2. 1 5 0*ft«tL, ffiSit?ft 

* v tf^ y -?3g8©# y y 5 t»«rr* 

ii2 0 4' £IE}S£:LT, 5 0 V/ c m©mJ?-5£S£ 

3 0©>EPiraL, 5*)Wh>)v?7>8 3frt>mmi,TzDN 

Aesm- tf 5 y - 2 o o izmx-rz. mmm 8 8 

-2 0 0©5fcSfn£^y jifW3:K^n-^fy^6 
88L, +#&m«?££-&trfl«l§K&L, JEfc, 20 0 

Ktmmvxto*) > e. # y 5? ^ u-:*x k xd 

-X^XKffi!ii$n;tDNA^fr©X^X£«£T-# 
•5. 

[0082] 015 te, # 'J J* £ l^X Y=f-v X 7 9 © 
1 6 ©§JZ1KM.^U y-fXbfcDNAifrt. #E 

wfr e mix l TS>jje l tzD n a k K<omfs.i*W)/t ? — > 

CO^JSr^t". ■■ W«K. LTV «-EiIi©S;& 

'J 3* ? L^ KICA-f^yy-f XLfcDN ABfH-£ 
•»M X«t:i> ^LXIUiRnJtg/.CCi:*^*^,, 
[0 0 8 3] £Ut©«91:T?tt. fc?7 'J -7 
j*»)S««i:^5CO||^J (SI 2) frTK-Ttf y * £ UX 
9-&7a—zr9-y77 9 <h£*a£fc*bfcDNAliJrtt-£lH] 

(012) ©ttOfc, 8§2©fli£0i| (08) . Sg3©|i| 

is^j (sio) , wi4omffim (01 1) (D&nmmiz 

■5*Tt>&l». ^2C0HM^J (0 8) . ?fl 3 ©S?i£#J 

(010) ©^y^i^^h-XD-xx-vX^ffl^ 

(011) ©&*y ^i^^KXp-x^yX^fflu 

^93m®13 0, tS8 1, 8 2^ii 

[0 0 8 4] £A±KWLfc»*i6«T?tt. +#&fi©D 
N A$ft¥r*T$ 'J ? 2? L^ F^o-yfy XlC«i£T-# 
£©T\ fSJELfcDNA»rM-S:55tr!¥-L<«?«T-r-2)Z:t 
^SgT'feS. HfflH«JELfcDNAS:?-iJffl-r^ 
*§£Kte, +^^S©DNA^#-5fc«)JcSJmt*-X J ? 5 
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y * 2? L^"^ KXp-X?-* XSrffl^T, 

[0 0 8 5] ifc, «E*©tf-X£flH>5#»Ttt, <«J 
<=. *>© ^TStB »C«iE LtDNAtJ, — Bj&m$> KiSfii 

%W©#^JS(?iJT«v i^CSSl.T'o-^lSftSE 

[0 0 8 6] gtc, #R9i©£*»W:;J;n«, 

LfcDNA*rfi-»4-, 8KC¥9&ffi-rsc£& 
< . 'J V»fc»«W-«Lfc 

o, »*afc««*««>**iiif!i-r*c:t**Tf**wj* 

[0.0 8 7] H±Hlil/fcft*ltflt»^*, #3193© 

h i=^-f x y ^-f x l fc ji? y 5i 27 Vjj-^ k Xp - zf 

20 ©#&£. ^^Srl^—if-TllieLTiicW^n^^: 

27 V*^ h* t/W X'J X-f XLfc* 'J 5? 27 U:*? K Xd 

[0 0 8 8] (1) *%?g©^y^27L^h*XD-X 
yjs, .*^r*^.S!#.y 7 27 v-*^ KXd-X*?«J# 
*nfc*»cEBt. ftKHKfiRftSnsSyy^U^K 

xa-x*«»-r*y<«/«r«-L. $m-# i )*fi'*3 L \ t 

30 tffilt^nfc^ 'J * 27 1^*^ H Xn-XiiS^Tl? y 7 2^ 
K©4"©#)£©# 'J 7 27 X-f 
X$-B--5. &4?y^27k*5 1 HXD-X« v 101«» 
16 OJ^S^^^t-5 *SR«fc:#SfcB5iJ ^ * -5 
ftt. *ilS5^©3' *^Cttig©2*a7!iM3ffiS© 

[0 0 8 9] (2) *fTgBJ©^y^27L^h : XD-y 
^•y^"©^BE^li, *^rR6:*#y S^l/^.FXo- 

x*«««f snfc*»KH**r*# y 27 hxd 
40 -^^^©fpfifcjSfcM-uT. s^ss^wr^x^Bti 

27U-^^KXD-^^^£i.#y?27L^-^KXD-y 
t";h€fi!)«t5JJi. #y 7 27U^KXo- 
X-t h a^ffi*©# y5?27W^-^H7 p n--/^ 

[0 0 9 0] (3) *fgBJ©^y5?27l^^KXn-y 

-f<Di&<Dmtmz. y ^ 27 h x 

□-x*^?f$nfc«^cKji*wr-5#y ^ 2? u-t? h 
so ya-xfy^Mfefc»^T, R*a»s^-r5X 
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a-7tyh*> f.S^«gc©fi«© y a - ya> £ & & 
StO^iJ 7 i7 Utf H^d-^^-^, #U*:7 

[0 0 9 1 ] (4) *5£B^©#'Jp?^U^-^K^ffiffi 

* gfc -5 # 'J 5? ^ V h* 7 D - 7 & jf £ ft fc 
ffigcEi® £ W-T 3 # U 5? * U H 7 n - y?- y yi~ . 

©*©4*^sl« U * £r F £ £A-f y U y-f XUTffl 

[0 0 9 2] ( 5 ) *%B^<DteO^ U 5* iP-V^f- F&fctS 

yjcttftatf «J 5< W*?- F«gttO LT. &&M<DV)\, 

p-fa-zftumtf u*?- F©* co 
U * * l/*^ F t tM^U ^-f 
lit, #5£©tf U 5* /7 Kfttyvr X U y-f XV ft 

[0 0 9 3] (6) *%B^CD^U^^ L-^-^KXa — ^ 
U 5* 9 *-7u-~Jt>\>f)\, 
iZ&&-£tltzmt&&W*&V, yjKDft?K^U5?^ 
l^^F^fS^-itSfgl Ofl. Rt^gi2©liS*i# 

[0 0 9 4] ( 7 ) *%BJcDte©# U 5? £ V0r=j- F&UB 

F£#I!j£-tt-<55(? 1 ©*i. StfSg 2 ©^©ffit££ffi 
»IhJ«J&^.T, ia^#U5?^:t3 1 F£=&IE:Hi©y*Jl'© 

z v^^^u-^tnm-fcv-zvv*?- f©* ©<*3t 

[0 0 9 5] (8) *§gHJ5©tecD#U?^^^-^h-XD 

^FyD-y^- ; /y©#Eji£&A,Tg2fi;*:i'u y*;i/© 
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gn&j*it-T, y;Kr«*t^nfc^'j 5? ^ f ya- 

y £!Sf4* U 7 2 V*^ Kofoltf^ U 7 i> F 

[0 0 9 6] (9) *KW©#U5l*U:*7-|<ttdi«« 
tt, 'J 3? i7 Kyo-ytfyjUcfcft 

10 [0 0 9 7] (1 0) ^^B^CDffiro^U^^l^^-^K^ 
tbffi«. #'-131^ \s-*3-Y-7u-~Jli\>fMz 

RI$3nftaftEH**tS#'J 5? i7 h*yo-y 

[0 0 9 8] ( 11) *5gBJCDMro^'J?^l/^^h*y 

20 [0 0 9 9] ( 1 2) ^B^cDfifio^iJ^^U^K^ 
ttiStt. =&^S^C^>* 'J 5? 2 Wu-ZftfyMZ 

&m ■zntcm&fzmzmmizii-rztf u 35 ^ u^-^ hx 

JCl>— tf-flHWUT, ftBHWft^fcjfettUHR^KIl 
[0100] (1 3) *fgB^<D^<Z)#U?^l-^h*^ 

[0 10 1] (14) ^^BJcofdlCO^'J^^L-^^Hy 

ia»©¥s*jSB5fcai«*jifflUT»j«anfc7— 

©fiiscu— y ? -^^Bgsfr^gPfit<&^'b, «m^<ib 
40 a-a-sz:ttc«to, y;Pt-wf#anfc#U5?i7 

[0 10 2] (1 5) *%BJ5©ft&CD#'J5?i7l/^h*7* 

t. «ftOSHt«»^TBi3n5» 1 Off. Rl«B 
2CDttffii:, y;u^^jtan-5^^s^-5#U5?i7^^- 
^Kyn-yt, s««d«®ku— »f-3ttS:fla»-r48s 

50 gloyjUDt Sr^Sfj^-li-^CliH^O. y;UKfii»$ 
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nfctf U 3* £ Is*? F Xp - X£iitf4* U * * I'*? F 
©f ©«f3£©jJ? U 5? £ U*? F £/W X'J X-f XStt 

tO 10 3] (1 6) *&W<Dm<D-$>)x?U7t^F7 
p-X?y Xtt, &4%ts.Z>-& Vxir Is*? KXn-X 

^P© ±88 IZ BJ8. s nfc/ \' > F / 1 7. 7 -f ;p * - £ , ; N* > F 

HS«A,TE«anfci62©««i:£«u & i ©m 

T. XJWc«#£nfctf U*£U*?FXP-XtliUs|. 

# U 3? i7 Is*? F©#©#5£* 'J * $ Is*? F <h &/W 
XUX-fX£-t*-£. 

[0 10 4] (1 7) *5EB.8©ftfj©#«j;a ; s'ls*?F& 

W>\ZM!&l£fttc.n> FrtT.I'l )l>2 — t. /\*> 

•f ©±fflKlftMkH*#^-r#jEfcS*lfcjB 1 ©s® 

2©ffi-!S©JStt£#msi&^g: (X<?-f-.y?) <h. 

[0 10 5] (1 8) *5gHJ3(7)ffi©#U 3*^ls*?FX 
P-yf?^tt, &*gfc-5#'J*^ls*?FXo-X 

£&*rr sxji^^tu ^i©^r6]^ssMsnfcffiic© 
git, a-EfflcDB^^ssiciBesn-s^oD^i © 

lit, «»©KH**A/-C3Bl©*|ftlfc»oTe« s F 
T, XJMCffi&^nfctf'J 5ti7 Is*? FXP-X<ht*|sf 

# 'j ^ ^ is*? f^w xu x^r X$-fr£«, 

[0 10 6] (1 9) *»WO«03S'JJ!^U^K^ 
o — X?yX«U &*S&-5*U;*;s-Is*?FXp-X 

fffcE«*ti*««xtt#tt©*2<o««i:. mi on 
mtm 2 on&twmztii&znz 3 ommt 

£H{IU ^l©«®<hSS2©ttJS<!:©Rm::i«j^i&*# 
SrEPiDLT, tt»# 'J ;* £ Is*? F ^EHWyjI/fS: 
#»£-&T, X;HC-«#;5tt&# u * * u*?- F XD- 
X£l^1B^!i?^Js*^*?h*£A>f xux-rx$-t2\ SB 2 

JMr&£f£:n£:#U:2£ls*? fxp-x^w xux 
-fXl/ftV>KWJ 5i ^ Is*? F£XJI^Sf£i!>£-& 
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So 

[0107] (2 0) #%w©<l!i©#'J5*£i'*?F& 
S^Sli. #*Sfra#U3**U*?FXD-X;&««SF 

F X a - X -5 X <^ i: £ JMBT -5 # 'J * £ Is*? 
FXP-X?-.yX<h. 9 tt»#'J*£l'* 

?F£&Kffl©X/l'©4 ,; £#l!>£-ti\ yjucfijssnfc 
* 'J 2 £ b-*? FXa-XtSS^ U p? 2 is*? f $rA 
■f xu x-r x^-a-s^t, 'J * i? Is*? F#a 

-f X U X-f X L U X Is*? F X □ - X*» 6 fit 
'J X 1/*? F*HS**#ftt. ftRHCttftlsT 

tn^aM^n. Mis&tmtf'j 2* is*?F*m 

[0108] (21) *?gBJ3©«l©# U 5? £ Is*? F& 
th!?£«, S-^SfcStfU:*^ Is*? FXn-X^X/l/fC 
#fcS*U m©#fl»;:E«Snfctt*©KB£, 

U ? ^ Is*? F Xo-X?^ Xlc. IS^4^ U 5? i> Is*? 
^ilffim^€:EPJ3PbT> H!|Sf7jtiJ5?i7ls*?FS:S-EH 

(Dy^^m^it^xmt^i,, V)v\z$k&zntz. 

Is*? h*Xn-XtH»# ij * * Is:*? F t S: 
/WX'JX-f X*-5. 

[0 10 9] (2 2) *«MOte©3l«'J5li'U*?F* 
ffiffitt, "J 5? ^ ls^ F Xo-X^XVUC 

©Eil&^^-eml<o^l^i3^r^tioT^t^^^ff^3E^^n 
*»ttXtt#tftt<OJB2©*«fc. ^i©m®<t»2© 
«ffit©ra^ES$tl-5^©^ 3 ©«ffit*«StRH^ 
nfc^ U 5? ^ Is*? F Xa - X? Xtc. tfttttf 'J 
Xi? Is*? F^^.SP*-2)Xet. ^l©SIti2©l 
«tOM»cKH««J|L«ffllPlsT. IS^^U^^ls*? 

F^&KiijwX/W+^^itia-ti-T, X;Hw«j#$nfc# 

•J X * Is*? FXa-X£tttt#U ^iP P*? FSr/N-T 
XJs'-fXStSIit, ^20fltf 3©lit© 

p B i »r «n ttmi^ SrEnjin lt< x;u $ nfc # u 5? ^ 

ls-*?FXP-XtA-f XU^-f XL«cv>tt»«U7^ 
Is * ? F £ X s&»6 ^ tb ^ * S X ^ t: * * -5 . 
[0 110] (2 3) *%BJ©ffi©#'J?i7ls*?F^ 
Jiiffi«. «■*»!&: *#'J**U*?F Xp-X^X^JC 

ff^snfctBftoKa&nttrs^u u*? fxp 
-x?yXtc, tt»#'j5i^^*?F*asin-r*x8 

<h. J: U * Z P*? F &#KiDOX 

jKD'p&mmt'ii:. x;nc«jtan^#'j ^ 57 is*? f 
xp - x t * u 3? ^ is*? f * / n-t x u x< x$ 

5lSt. !£f4# U 5i Is*? F *VN-f X U X-f Xbfc 
# U 5? ^ Is *? F Xp - X*» 6 'J X 1/ *? F £ 



10 



20 



30 



40 



16 ) 
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[0111] 

•2>. £/c, ifMzffl$Lfcni1A-7o — X£JBW 

y J ^-f X b fc H D N A ®r Jt £ * -5 © 

SEQUENCE LISTING 
< 1 10> HITACH, LTD. 



30 



k (xtt— jij«©/jx^50) woy;k xtt— jijsara- 

10 KB) &WI^BBS*T€f-SfiJ^*4. 
[0 112] 
[G*IX] 



(120) Polynucleotide Probe Chip and Polynucleotide Detection Detection 
method 

<130> H98021021A1 
<160> 4 
1 

30 
DNA 

artificial Sequence 
<220> 

<223> DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

<400> 1 

tctcacacca gctgtcccaa gaccgtttgc 30 

<210> 2 

(210 30 

<212> DNA 

<213> Artificial Sequence 
(220) 

<223> DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

(400) 2 

aatacaggca tccttcacta cattttccct 30 



<210> 
<211) 
<212> 
<213> 



<210> 3 

<211) 14 

<212> DNA 

<213> Artificial Sequence 
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<220> 

(223) DNA tagged with fluorophore at 3' end and tagged with phosphate 
at 5' end to connect to 3' end of DNA fragment originated from human 
DNA. 



(400) 3 
actggccgtc gttt 14 



(210) 4 

(211) 18 

(212) DNA 

<213> Artificial Sequence 
<220> 

<223> DNA having phosphate at 3' end and hybridizing with DNA having 

SEQ ID NO: 3. 



<400> 4 
aaacgacggc cagtcatg 18 

m 

[0 1 13] DNA probe hybridizing with DNA f ragmen 
t originated from human. DNA. . 
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